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(54) DISPLAY DEVICE HAVING A VIEWING ANGLE NARROWING STRUCTURE

(57) A display device includes a first emitting area
and a second emitting area which is spaced apart from
the first emitting area, a first electrode facing a second
electrode with a liquid crystal layer therebetween, each
of the first electrode, the second electrode and the liquid
crystal layer corresponding to the first emitting area, a

third electrode facing a fourth electrode with a light emit-
ting layer therebetween, each of the third electrode, the
fourth electrode and the light emitting layer correspond-
ing to the second emitting area, and the fourth electrode
defining an opening in the fourth electrode which corre-
sponds to the first emitting area.
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Description

BACKGROUND

(1) FIELD

[0001] Implementations of the invention relate gener-
ally to a display device which adjusts a viewing angle.

(2) DESCRIPTION OF THE RELATED ART

[0002] A display device may include a display area dis-
playing an image. The display device may have a wide
viewing angle, and accordingly, the image displayed on
the display area may be viewable from various angles.
[0003] When the display device having the wide view-
ing angle is used in a public place, privacy of an image
being displayed may also be viewable from the various
angles.

SUMMARY

[0004] When a display device having the wide viewing
angle is used in a public place, privacy of an image being
displayed may be exposed, owing to the image being
viewable from various angles. Accordingly, to protect pri-
vacy of an image displayed by a display device, an im-
proved display device is desired in which a wide viewing
angle mode in which the image is displayed in a wide
viewing angle, and a narrow viewing angle mode in which
the image is displayed in a narrow viewing angle, are
variously selectable.
[0005] Embodiments provide a display device which is
selectively drivable in a wide viewing angle mode or a
narrow viewing angle mode.
[0006] A display device according to an embodiment
may include a backlight unit, a liquid crystal layer on the
backlight unit, a first electrode under the backlight unit,
where at least a portion of the first electrode overlaps a
first emitting area, a second electrode on the backlight
unit, where at least a portion of the second electrode
overlaps the first emitting area, a third electrode on the
second electrode, where at least a portion of the third
electrode overlaps a second emitting area adjacent to
the first emitting area, a pixel defining layer on the third
electrode and defining a first opening exposing a portion
of the third electrode and overlapping the second emitting
area, a light emitting layer in the first opening, and a fourth
electrode on the light emitting layer and defining a second
opening overlapping the first emitting area.
[0007] In an embodiment, the display device may fur-
ther include a barrier pattern disposed to overlap the first
emitting area.
[0008] In an embodiment, the barrier pattern may in-
clude a first barrier pattern between the second electrode
and the pixel defining layer.
[0009] In an embodiment, the pixel defining layer may
define a third opening overlapping the first emitting area.

[0010] In an embodiment, the barrier pattern may in-
clude a second barrier pattern in the third opening.
[0011] In an embodiment, the barrier pattern may in-
clude a third barrier pattern between the backlight unit
and the first electrode.
[0012] In an embodiment, the barrier pattern may in-
clude a plurality of first barrier patterns extending in a
first direction and arranged in a second direction which
crosses the first direction.
[0013] In an embodiment, the barrier pattern may fur-
ther include a plurality of second barrier patterns extend-
ing in the second direction and arranged in the first di-
rection.
[0014] In an embodiment, the backlight unit may emit
straight light.
[0015] In an embodiment, the display device may fur-
ther include a middle substrate between the second elec-
trode and the third electrode, and including a driving tran-
sistor electrically connected to the third electrode.
[0016] In an embodiment, the middle substrate may
define a groove overlapping the first emitting area and
through which the straight light passes and remains
straight.
[0017] In an embodiment, the display device may fur-
ther include a color filter layer on the fourth electrode and
overlapping the first emitting area and the second emit-
ting area.
[0018] A display device according to an embodiment
may include a first electrode, where at least a portion of
the first electrode overlaps a first emitting area, a first
pixel defining layer on the first electrode, and defining a
first opening exposing a portion of the first electrode and
overlapping the first emitting area, a first light emitting
layer in the first opening, a second electrode on the first
light emitting layer, a third electrode on the second elec-
trode, where at least a portion of the third electrode over-
laps a second emitting area adjacent to the first emitting
area, a second pixel defining layer on the third electrode,
and defining a second opening exposing a portion of the
third electrode and overlapping the second emitting area,
a second light emitting layer in the second opening, and
a fourth electrode on the second light emitting layer, and
defining a third opening overlapping the first emitting ar-
ea.
[0019] In an embodiment, the display device may fur-
ther include a barrier pattern disposed to overlap the first
emitting area.
[0020] In an embodiment, the barrier pattern may in-
clude a first barrier pattern between the second electrode
and the second pixel defining layer.
[0021] In an embodiment, the second pixel defining
layer may define a fourth opening overlapping the first
emitting area.
[0022] In an embodiment, the barrier pattern may in-
clude a second barrier pattern in the fourth opening.
[0023] In an embodiment, the barrier pattern may in-
clude a plurality of first barrier patterns extending in a
first direction and arranged in a second direction which
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crosses the first direction.
[0024] In an embodiment, the barrier pattern may fur-
ther include a plurality of second barrier patterns extend-
ing in the second direction and arranged in the first di-
rection.
[0025] In an embodiment, the display device may fur-
ther include a color filter layer on the fourth electrode,
and overlapping the first emitting area and the second
emitting area.
[0026] The display device according to an embodiment
may include a backlight unit, a liquid crystal layer on the
backlight unit, a first electrode under the backlight unit,
where at least a portion of the first electrode overlaps a
first emitting area, a second electrode on the backlight
unit, where at least a portion of the second electrode
overlaps the first emitting area, a third electrode on the
second electrode, where at least a portion of the third
electrode overlaps a second emitting area adjacent to
the first emitting area, a pixel defining layer on the third
electrode and defining a first opening exposing a portion
of the third electrode and overlapping the second emitting
area, a light emitting layer in the first opening, and a fourth
electrode on the light emitting layer and defining a second
opening overlapping the first emitting area. Accordingly,
an image having a narrow viewing angle may be dis-
played in the first emitting area, and an image having a
wide viewing angle may be displayed in the second emit-
ting area.
[0027] The display device according to an embodiment
may include a first electrode, where at least a portion of
the first electrode overlaps a first emitting area, a first
pixel defining layer on the first electrode, and defining a
first opening exposing a portion of the first electrode and
overlapping the first emitting area, a first light emitting
layer in the first opening, a second electrode on the first
light emitting layer, a third electrode on the second elec-
trode, where at least a portion of the third electrode over-
laps a second emitting area adjacent to the first emitting
area, a second pixel defining layer on the third electrode,
and defining a second opening exposing a portion of the
third electrode and overlapping the second emitting area,
a second light emitting layer in the second opening, and
a fourth electrode on the second light emitting layer, and
defining a third opening overlapping the first emitting ar-
ea. Accordingly, an image having a narrow viewing angle
may be displayed in the first emitting area, and an image
having a wide viewing angle may be displayed in the
second emitting area.
[0028] According to an aspect, there is provided a dis-
play device as set out in claim 1. Additional features are
set out in claims 2 to 9. According to an aspect, there is
provided a display device as set out in claim 10. Addi-
tional features are set out in claims 11 to 15.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and

are incorporated in and constitute a part of this specifi-
cation, illustrate embodiments of the invention together
with the description.

FIG. 1 and FIG. 2 are plan views illustrating a display
area of a display device according to an embodi-
ment.
FIG. 3 is a cross-sectional view illustrating an em-
bodiment of a structure of a pixel included in the dis-
play device.
FIG. 4 is an enlarged cross-sectional view of area A
of FIG. 3.
FIG. 5 is a cross-sectional view illustrating an em-
bodiment of a structure of a pixel included in the dis-
play device.
FIG. 6 is a cross-sectional view illustrating an em-
bodiment of a structure of a pixel included in the dis-
play device.
FIG. 7 is a cross-sectional view illustrating an em-
bodiment of a structure of a pixel included in the dis-
play device.
FIG. 8 is a plan view illustrating a display area of a
display device according to an embodiment.
FIG. 9 is a cross-sectional view illustrating an em-
bodiment of a structure of a pixel included in the dis-
play device.
FIG. 10 is a plan view illustrating a display area of a
display device according to an embodiment.
FIG. 11 is a cross-sectional view illustrating an em-
bodiment of a structure of a pixel included in the dis-
play device.
FIG. 12 is a cross-sectional view illustrating an em-
bodiment of a structure of a pixel included in the dis-
play device.

DETAILED DESCRIPTION

[0030] The invention now will be described more fully
hereinafter with reference to the accompanying draw-
ings, in which various embodiments are shown. This in-
vention may, however, be embodied in many different
forms, and should not be construed as limited to the em-
bodiments set forth herein. Rather, these embodiments
are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the invention
to those skilled in the art.
[0031] Like reference numerals refer to like elements
throughout. As used herein, a reference number may in-
dicate a singular element or a plurality of the element.
For example, a reference number labeling a singular form
of an element within the drawing figures may be used to
reference a plurality of the singular element within the
text of specification.
[0032] It will be understood that when an element is
referred to as being related to another element such as
being "on" another element, it can be directly on the other
element or intervening elements may be present there-
between. In contrast, when an element is referred to as
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being related to an element such as being "directly on"
another element, there are no intervening elements
present.
[0033] It will be understood that, although the terms
"first," "second," "third" etc. may be used herein to de-
scribe various elements, components, regions, layers
and/or sections, these elements, components, regions,
layers and/or sections should not be limited by these
terms. These terms are only used to distinguish one el-
ement, component, region, layer or section from another
element, component, region, layer or section. Thus, "a
first element," "component," "region," "layer" or "section"
discussed below could be termed a second element,
component, region, layer or section without departing
from the teachings herein.
[0034] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting. As used herein, "a", "an," "the," and
"at least one" do not denote a limitation of quantity, and
are intended to include both the singular and plural, un-
less the context clearly indicates otherwise. For example,
"an element" has the same meaning as "at least one el-
ement," unless the context clearly indicates otherwise.
"At least one" is not to be construed as limiting "a" or
"an." "Or" means "and/or." As used herein, the term
"and/or" includes any and all combinations of one or more
of the associated listed items. It will be further understood
that the terms "comprises" and/or "comprising," or "in-
cludes" and/or "including" when used in this specification,
specify the presence of stated features, regions, integers,
steps, operations, elements, and/or components, but do
not preclude the presence or addition of one or more
other features, regions, integers, steps, operations, ele-
ments, components, and/or groups thereof.
[0035] Furthermore, relative terms, such as "lower" or
"bottom" and "upper" or "top," may be used herein to
describe one element’s relationship to another element
as illustrated in the Figures. It will be understood that
relative terms are intended to encompass different ori-
entations of the device in addition to the orientation de-
picted in the Figures. For example, if the device in one
of the figures is turned over, elements described as being
on the "lower" side of other elements would then be ori-
ented on "upper" sides of the other elements. The term
"lower," can therefore, encompasses both an orientation
of "lower" and "upper," depending on the particular ori-
entation of the figure. Similarly, if the device in one of the
figures is turned over, elements described as "below" or
"beneath" other elements would then be oriented "above"
the other elements. The terms "below" or "beneath" can,
therefore, encompass both an orientation of above and
below.
[0036] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which this disclosure belongs. It will be
further understood that terms, such as those defined in
commonly used dictionaries, should be interpreted as

having a meaning that is consistent with their meaning
in the context of the relevant art and the present disclo-
sure, and will not be interpreted in an idealized or overly
formal sense unless expressly so defined herein.
[0037] Embodiments are described herein with refer-
ence to cross section illustrations that are schematic il-
lustrations of idealized embodiments. As such, variations
from the shapes of the illustrations as a result, for exam-
ple, of manufacturing techniques and/or tolerances, are
to be expected. Thus, embodiments described herein
should not be construed as limited to the particular
shapes of regions as illustrated herein but are to include
deviations in shapes that result, for example, from man-
ufacturing. For example, a region illustrated or described
as flat may, typically, have rough and/or nonlinear fea-
tures. Moreover, sharp angles that are illustrated may be
rounded. Thus, the regions illustrated in the figures are
schematic in nature and their shapes are not intended to
illustrate the precise shape of a region and are not in-
tended to limit the scope of the present claims.
[0038] Illustrative, non-limiting embodiments will be
more clearly understood from the following detailed de-
scription in conjunction with the accompanying drawings.
[0039] FIG. 1 and FIG. 2 are plan views illustrating a
display area DA of a display device according to an em-
bodiment. The display area DA may extend along a plane
defined by a first direction D1 and a second direction D2
crossing each other. A thickness direction of components
or layers of the display device may be extended along a
third direction crossing the first direction D1 and the sec-
ond direction D2.
[0040] Referring to FIG. 1, a plurality of pixels may be
disposed in a display area DA. The plurality of pixels may
include a first pixel PXR, a second pixel PRG, and a third
pixel PXB. The first pixel PXR may be a pixel emitting
red light, the second pixel PXG may be a pixel emitting
green light, and the third pixel PXB may be a pixel emitting
blue light. The plurality of pixels may be arranged in a
first direction D1 and a second direction D2 crossing the
first direction D1. A plurality of pixels may be disposed
within a pixel area PXA.
[0041] Each of the plurality of pixels may include a first
emitting area (e.g., first light emitting area) and a second
emitting area (e.g., a second light emitting area). For ex-
ample, the first pixel PXR may include first and second
emitting areas R1 and R2, the second pixel PXG may
include first and second emitting areas G1 and G2, and
the third pixel PXB may include first and second emitting
areas B 1 and B2.
[0042] The first emitting area may be an area emitting
light having a relatively narrow viewing angle, that is, a
planar area at which light having the relatively narrow
viewing angle is emitted. In an embodiment, a first barrier
pattern 110 having a plurality of patterns arranged in (or
along) the first direction D1, and extending in the second
direction D2, may be disposed in the first emitting area.
The first barrier pattern 110 may limit a viewing angle of
light emitted from the first emitting area in the first direc-
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tion D1. That is, respective patterns of the first barrier
pattern 110 may limit a viewing angle of light emitted in
a same direction in which the patterns are arranged. The
second emitting area may be an area emitting light having
a relatively wide viewing angle.
[0043] In an embodiment, when a display device is
driven in a narrow viewing angle mode, light may be emit-
ted from the first emitting area having the narrow viewing
angle, and light may not be emitted from the second emit-
ting area having the wide viewing angle which is wider
than the narrow viewing angle along a same direction.
[0044] In an embodiment, when the display device is
driven in a wide viewing angle mode, light may not be
emitted from the first emitting area having the narrow
viewing angle, and light may be emitted from the second
emitting area having the wide viewing angle which is wid-
er than the narrow viewing angle. In an embodiment,
when the display device is driven in the wide viewing
angle mode having the wide viewing angle which is wider
than the narrow viewing angle, light may be emitted from
each of the first emitting area and the second emitting
area having the narrow viewing angle.
[0045] Referring to FIG. 2, components disposed in a
display area DA shown in FIG. 2 may be substantially
same as the components disposed in the display area
DA shown in FIG. 1, except for shape of the first barrier
pattern 110 disposed in the first emitting area.
[0046] For example, as shown in FIG. 2, the first barrier
pattern 110 may include a plurality of patterns arranged
and extended in directions different from each other. The
first barrier pattern 110 may include a vertical barrier pat-
tern provided in plural arranged in the first direction D1
and extending in the second direction D2, and a horizon-
tal barrier pattern provided in plural arranged in the sec-
ond direction D2 and extending in the first direction D1.
Accordingly, the first barrier pattern 110 may limit a view-
ing angle of light emitted from the first emitting area in
both the first direction D1 and the second direction D2.
[0047] Planar shape of the first barrier pattern 110 in
embodiments is not limited to the planar shapes of the
first barrier pattern 110 illustrated in FIG. 1 and FIG. 2.
The first barrier pattern 110 may have any planar shape
capable of limiting a viewing angle of light emitted from
the first emitting area. For example, the first barrier pat-
tern 110 may have circular or polygonal planar shape.
[0048] FIG. 3 is a cross-sectional view of a structure
of a pixel included in the display device according to an
embodiment. FIG. 3 is a cross-sectional view of a display
device along line I-I’ of FIG. 2.
[0049] Referring to FIG. 3, the first pixel PXR may in-
clude a backlight unit BLU, a first base substrate BS1, a
first polarization layer POLl, a first insulation layer IL1, a
second insulation layer IL2, a liquid crystal layer LC, a
first buffer layer BUF, a second polarization layer POL2,
a second buffer layer BUF2, a second base substrate
BS2, a third insulation layer IL3, a fourth insulation layer
IL4, a fifth insulation layer IL5, a pixel defining layer PDL,
a light emitting layer EL, an encapsulation layer EN, a

color filter layer CF, a first active layer ATV1, a first gate
electrode GE1, a first source-drain electrode SDE1, a
first electrode E1, a second electrode E2, a second active
layer ATV2, a second gate electrode GE2, a second
source-drain electrode SDE2, a third electrode E3, a
fourth electrode E4, and a first barrier pattern layer 100.
[0050] The backlight unit BLU may include a material
which emits light. For example, the backlight unit BLU
may include a light emitting diode (LED). The backlight
unit BLU may emit light in a direction toward the liquid
crystal layer LC, e.g., a light emitting direction. The back-
light unit BLU may emit light and provide the light to the
liquid crystal layer LC.
[0051] The first base substrate BS1 may be disposed
on the backlight unit BLU. The first base substrate BS1
may include a transparent material through which light
emitting from the backlight unit BLU passes in the light
emitting direction. For example, the first base substrate
BS1 may include glass, plastic, etc.
[0052] The first polarization layer POL1 may be dis-
posed on the first base substrate BS1. The first polariza-
tion layer POL1 may polarize light emitted from the back-
light unit BLU.
[0053] The first gate electrode GE1 may be disposed
on the first polarization layer POL1. The first gate elec-
trode GE1 may include a conductive material.
[0054] The first insulation layer IL1 may be disposed
on the first polarization layer POL1. The first insulation
layer IL1 may cover the first gate electrode GE1.
[0055] The first active layer ATV1 may be disposed on
the first insulation layer IL1. The first active layer ATV1
may include semiconductor material.
[0056] The first source-drain electrode SDE1 may be
disposed on the first active layer ATV1. The first source-
drain electrode SDE1 may electrically contact at least a
portion of the first active layer ATV1. The first gate elec-
trode GE1, the first active layer ATV1, and the first
source-drain electrode SDE1 may define a first driving
transistor.
[0057] The second insulation layer IL2 may be dis-
posed on the first insulation layer IL1. The second insu-
lation layer IL2 may cover the first active layer ATV1 and
the first source-drain electrode SDE1.
[0058] The first electrode E1 may be disposed on the
second insulation layer IL2. The first electrode E1 may
electrically contact the first source-drain electrode SDE1,
that is, may be electrically connected to the first driving
transistor at the first source-drain electrode SDE1. At
least a portion of the first electrode E1 may overlap (or
correspond to) the first emitting area R1, along the thick-
ness direction of the display device. In an embodiment,
the first electrode E1 may not overlap the second emitting
area R2. As not overlapping, elements may be adjacent
to each other or spaced apart from each other along a
planar direction (e.g., along the plane defined by the first
direction D1 and the second direction D2 crossing each
other, along an underlying layer such as a substrate or
insulating layer like the first base substrate BS1, the first
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insulation layer IL1, etc.
[0059] The liquid crystal layer LC may be disposed on
the first electrode E1. The liquid crystal layer LC may
change a phase of light passing through the layer, ac-
cording to electrical signals of the first electrode E1 and
the second electrode E2 facing each other with the liquid
crystal layer LC therebetween.
[0060] The second electrode E2 may be disposed on
the liquid crystal layer LC. At least a portion of the second
electrode E2 may overlap the first emitting area R1. In
an embodiment, the second electrode E2 may not over-
lap the second emitting area R2. A collection of layers
including the first electrode E1, the second electrode E2
facing the first electrode E1, and the liquid crystal layer
LC between the first electrode E1 and the second elec-
trode E2 which face each other, may define a first light
emitting element. Alternatively, the backlight unit BLU
with or without the collection of layers of the first electrode
E1, the second electrode E2 and the liquid crystal layer
LC, may define the first light emitting element.
[0061] The first buffer layer BUF may be disposed on
the liquid crystal layer LC. The first buffer layer BUF may
cover the second electrode E2. The first buffer layer BUF
may include an inorganic insulation material.
[0062] The second polarization layer POL2 may be dis-
posed on the first buffer layer BUF. The second polari-
zation layer POL2 may selectively transmit light having
a specific phase among light passing through the liquid
crystal layer LC.
[0063] The second buffer layer BUF2 may be disposed
on the second polarization layer POL2. The second buff-
er layer BUF2 may include an inorganic insulation mate-
rial.
[0064] The second base substrate BS2 may be dis-
posed on the second buffer layer BUF2. The second base
substrate BS2 may include a transparent material. For
example, the second base substrate BS2 may include
glass, plastic, etc.
[0065] The second active layer ATV2 may be disposed
on the second base substrate BS2. The second active
layer ATV2 may include semiconductor material.
[0066] The third insulation layer IL3 may be disposed
on the second base substrate BS2. The third insulation
layer IL3 may cover the second active layer ATV2.
[0067] The second gate electrode GE2 may be dis-
posed on the third insulation layer IL3. The second gate
electrode GE2 may include a conductive material.
[0068] The fourth insulation layer IL4 may be disposed
on the third insulation layer IL3. The fourth insulation layer
IL4 may cover the second gate electrode GE2.
[0069] The second source-drain electrode SDE2 may
be disposed on the fourth insulation layer IL4. The second
source-drain electrode SDE2 may electrically contact at
least a portion of the second active layer ATV2. The sec-
ond active layer ATV2, the second gate electrode GE2,
and the second source-drain electrode SDE2 may define
a second driving transistor.
[0070] The fifth insulation layer IL5 may be disposed

on the fourth insulation layer IL4. The fifth insulation layer
IL5 may cover the second source-drain electrode SDE2.
[0071] The third electrode E3 may be disposed on the
fifth insulation layer IL5. The third electrode E3 may elec-
trically contact the second source-drain electrode SDE2.
[0072] The pixel defining layer PDL may be disposed
on the fifth insulation layer IL5. The pixel defining layer
PDL may define a first opening exposing at least a portion
of the third electrode E3 to outside the pixel defining layer
PDL. The first opening may overlap the second emitting
area R2.
[0073] The light emitting layer EL may be disposed on
the third electrode E3 in the first opening. The light emit-
ting layer EL may also extend from inside the first opening
to be disposed extended along a sidewall of the pixel
defining layer PD and along an upper surface of the pixel
defining layer PDL. The light emitting layer EL may be
disposed to overlap the first emitting area R1 and the
second emitting area R2. In an embodiment, the light
emitting layer EL may include an organic light emitting
material. In this case, the light emitting layer EL may fur-
ther include at least one of electron injection layer, elec-
tron transport layer, hole injection layer, and a hole trans-
port layer.
[0074] The fourth electrode E4 may be disposed on
the light emitting layer EL. The fourth electrode E4 may
define a second opening overlapping the first emitting
area R1. A collection of layers including the third elec-
trode E3, the fourth electrode E4 facing the third electrode
E3, and the emitting layer EL between the third electrode
E3, the fourth electrode E4 which face each other, may
define a second light emitting element.
[0075] The encapsulation layer EN may be disposed
on the fourth electrode E4. In an embodiment, the en-
capsulation layer EN may include a first inorganic encap-
sulation layer, an organic encapsulation layer, and a sec-
ond inorganic encapsulation layer sequentially stacked.
[0076] The color filter layer CF may be disposed on
the encapsulation layer EN. The color filter layer CF may
selectively transmit light of a specific wavelength.
[0077] The first barrier pattern layer 100 may be dis-
posed to overlap the first emitting area R1. The first bar-
rier pattern layer 100 may be disposed between the sec-
ond base substrate BS2 and the pixel defining layer PDL.
For example, as shown in FIG. 3, the first barrier pattern
layer 100 may be disposed on the fourth insulation layer
IL4 to penetrate the fifth insulation layer IL5. The first
barrier pattern layer 100 together with a solid portion of
the fifth insulation layer IL5 may together define a barrier
pattern layer.
[0078] The first barrier pattern layer 100 may include
the first barrier pattern 110. Light emitted from the back-
light unit BLU and passing through the liquid crystal layer
LC may pass through the first barrier pattern 110 to have
a relatively narrow viewing angle. Accordingly, an image
having a narrow viewing angle may be displayed in (or
at) the first emitting area R1.
[0079] FIG. 3 illustrates an embodiment which the first

9 10 



EP 4 231 087 A1

7

5

10

15

20

25

30

35

40

45

50

55

barrier pattern layer 100 penetrates the fifth insulation
layer IL5 and is formed on the fourth insulation layer IL4,
but embodiments the invention are not limited thereto.
The first barrier pattern layer 100 may be disposed at
various positions disposed between the pixel defining
layer PDL and the second base substrate BS2 and over-
lapping the first emitting area R1. For example, the first
barrier pattern layer 100 may penetrate the fourth insu-
lation layer IL4 and/or the third insulation layer IL3 and
may be disposed on the second base substrate BS2.
[0080] FIG. 4 is a cross-sectional view of enlarged area
A of FIG. 3.
[0081] Referring to FIG. 4, the first barrier pattern layer
100 may include the first barrier pattern 110 and an or-
ganic layer OL.
[0082] The first barrier pattern 110 may be disposed
substantially perpendicular to an upper surface of the
fourth insulation layer IL4. The first barrier pattern 110
may include a light blocking material. For example, the
first barrier pattern 110 may include an inorganic insula-
tion material having a relatively large light absorption.
[0083] The organic layer OL may be disposed adjacent
to patterns of the first barrier pattern 110. The organic
layer OL may include an organic material having a rela-
tively large light transmittance.
[0084] Referring to FIGS. 3 and 4, the first barrier pat-
tern 110 may include a plurality of barrier walls, to define
a barrier wall pattern. Each of the barrier walls may be
protruded from the upper surface of the fourth insulation
layer IL4, such as being perpendicular thereto. Referring
to FIGS. 3 and 4, taken with FIG. 2 (or FIG. 1), each of
the plurality of barrier walls within the barrier wall pattern
may have a bar shape in a plan view (e.g., a planar
shape). The bar shape may extend along the plane de-
fined by the first and second directions D1 and D2 cross-
ing each other, where a length of the bar shape extends
along the first direction D1 and a width of the bar shape
extends along the second direction D2.
[0085] In an embodiment, each of the barrier patterns
(or barrier walls)j of the first barrier pattern 110 may in-
clude a lower barrier pattern 111 and an upper barrier
pattern 112, and the organic layer OL may include a first
organic layer OL1, a second organic layer OL2, and a
third organic layer OL3. The lower barrier pattern 111
and the upper barrier pattern 112 may each be provided
in plural including a plurality of lower barrier patterns 111
corresponding to a plurality of upper barrier patterns 112.
A lower barrier pattern 111 and an upper barrier pattern
112 may together form a barrier wall. In an embodiment,
a single one of the lower barrier pattern 111 or a single
one of the upper barrier pattern 112 may form a barrier
wall.
[0086] The first barrier pattern 110 may contact a side
surface of the first organic layer OL1. As being in contact,
elements may form an interface therebetween, without
embodiments being limited thereto. In an embodiment,
forming (or providing) the lower barrier pattern 111 may
include forming the first organic layer OL1 on the fourth

insulation layer IL4, forming a inorganic insulation mate-
rial covering the fourth insulation layer IL4 and the first
organic layer OL1, and etching the inorganic insulation
material to provide a plurality of lower barrier patterns
111 spaced apart from each other along the fourth insu-
lation layer IL4. In this case, in the etching the inorganic
insulation material, a portion of the inorganic insulation
material may be removed by anisotropic dry etching, and
accordingly, a residue of the inorganic insulation material
may form the lower barrier pattern 111.
[0087] A portion of the upper barrier pattern 112 may
be disposed on the lower barrier pattern 111, and the
upper barrier pattern 112 may contact a side surface of
the second organic layer OL2. In an embodiment, after
forming the lower barrier pattern 111, forming the upper
barrier pattern 112 may include forming the second or-
ganic layer OL2 on the fourth insulation layer IL4, forming
an inorganic insulation material covering the fourth insu-
lation layer IL4 and the second organic layer OL2, and
etching the inorganic insulation material to provide a plu-
rality of upper barrier patterns 112 spaced apart from
each other along the fourth insulation layer IL4. In this
case, in the etching the inorganic insulation material, a
portion of the inorganic insulation material may be re-
moved by anisotropic dry etching, and accordingly, a res-
idue of the inorganic insulation material may form the
upper barrier pattern 112.
[0088] The third organic layer OL3 may be disposed
on the first organic layer OL1. The third organic layer OL3
together with the first organic layer OL1 may together
form an organic layer pattern between the plurality of
barrier walls within the first barrier pattern 110. In an em-
bodiment, after forming the upper barrier pattern 112, the
third organic layer OL3 may be formed on the first organic
layer OL1.
[0089] FIG. 4 shows an embodiment in which a barrier
wall of the first barrier pattern 110 includes the lower bar-
rier pattern 111 and the upper barrier pattern 112, but
embodiments of the invention are not limited thereto. For
example, a barrier wall of the first barrier pattern 110 may
include three barrier patterns sequentially stacked to be
substantially perpendicular to the upper surface of the
fourth insulation layer IL4.
[0090] FIG. 5 is a cross-sectional view illustrating an
embodiment of a structure of a pixel included in the dis-
play device according to an embodiment. Description
substantially same or similar to the description with ref-
erence to FIG. 3 may be omitted.
[0091] Referring to FIG. 5, in the first emitting area R1,
the light emitting layer EL may be omitted. Accordingly,
light emitted from the backlight unit BLU and sequentially
passing through the liquid crystal layer LC and the first
barrier pattern layer 100 may not pass through the light
emitting layer EL. That is, the pixel defining layer PDL
may include a plurality of first openings. A first opening
may expose the first barrier pattern layer 100 to outside
the pixel defining layer PDL.
[0092] FIG. 6 is a cross-sectional view illustrating an
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embodiment of a structure of a pixel included in the dis-
play device according to an embodiment. Description
substantially same or similar to the description with ref-
erence to FIG. 3 may be omitted.
[0093] Referring to FIG. 6, the pixel defining layer PDL
may define a third opening overlapping the first emitting
area R1. In this case, a second barrier pattern layer 200
may be disposed in the third opening. The second barrier
layer 200 may include a second barrier pattern 210. The
second barrier pattern layer 200 and the second barrier
pattern 210 may be substantially same as the first barrier
pattern layer 100 and the first barrier pattern 110 de-
scribed with reference to FIG. 3 and FIG. 4. Accordingly,
a viewing angle of light emitted from the backlight unit
BLU and passing through the liquid crystal layer LC may
be adjusted by the second barrier pattern 210, and an
image having a narrow viewing angle may be displayed
in the first emitting area R1.
[0094] FIG. 7 is a cross-sectional view illustrating an
embodiment of a structure of a pixel included in the dis-
play device according to an embodiment. Description
substantially same or similar to the description with ref-
erence to FIG. 3 may be omitted.
[0095] Referring to FIG. 3, a third barrier pattern layer
300 may be disposed between the backlight unit BLU
and the first base substrate BS1. The third barrier pattern
layer 300 may include a third barrier pattern 310. The
third barrier pattern layer 300 may overlap the first emit-
ting area R1. The third barrier pattern layer 300 and the
third barrier pattern 310 may be substantially same as
the first barrier pattern layer 100 and the first barrier pat-
tern 110 described with reference to FIG. 3 and FIG. 4.
Accordingly, a viewing angle of light emitted from the
backlight unit BLU and passing through the liquid crystal
layer LC may be adjusted by the third barrier pattern 310,
and an image having a narrow viewing angle may be
displayed in the first emitting area R 1.
[0096] FIG. 8 is a plan view illustrating a display area
DA’ of a display device according to an embodiment.
[0097] Referring to FIG. 8, a plurality of pixels may be
disposed in a display area DA’. The plurality of pixels
may include a first pixel PXR’, a second pixel PXG’, and
a third pixel PXB’. The first pixel PXR’ may be a pixel
emitting red light, the second pixel PXG’ may be a pixel
emitting green light, and the third pixel PXB’ may be a
pixel emitting blue light. The plurality of pixels may be
arranged in a first direction D1 and a second direction
D2 crossing the first direction D1.
[0098] Each of the plurality of pixels may include a first
emitting area and a second emitting area. For example,
the first pixel PXR’ may include first and second emitting
areas R1’ and R2’, the second pixel PXG’ may include
first and second emitting areas G1’ and G2’, and the third
pixel PXB’ may include first and second emitting areas
B1’ and B2’.
[0099] The first emitting area may be an area emitting
light having a relatively narrow viewing angle. The sec-
ond emitting area may be an area emitting light having

a relatively wide viewing angle.
[0100] In an embodiment, when a display device is
driven in a narrow viewing angle mode, light may be emit-
ted from the first emitting area, and light may not be emit-
ted from the second emitting area.
[0101] In an embodiment, when the display device is
driven in a wide viewing angle mode, light may not be
emitted from the first emitting area, and light may be emit-
ted from the second emitting area. In an embodiment,
when the display device is driven in the wide viewing
angle mode, light may be emitted from each of the first
emitting area and the second emitting area.
[0102] FIG. 9 is a cross-sectional view illustrating an
embodiment of a structure of a pixel included in the dis-
play device according to an embodiment. Description
substantially same or similar to the description with ref-
erence to FIG. 3 may be omitted. FIG. 9 is a cross-sec-
tional view of a display device along line II-II’ of FIG. 8.
[0103] Referring to FIG. 9, the first pixel PXR’ may in-
clude a backlight unit BLU’, a first substrate BS1’, a first
polarization layer POL1’, a first insulation layer IL1’, a
second insulation layer IL2’, a liquid crystal layer LC’, a
first buffer layer BUF’, a second polarization layer POL2’,
a second buffer layer BUF2’, a second base substrate
BS2’, a third insulation layer IL3’, a fourth insulation layer
IL4’, a fifth insulation layer IL5’, a pixel defining layer
PDL’, a light emitting layer EL’, an encapsulation layer
EN’, a color filter layer CF’, a first active layer ATV1’, a
first gate electrode GE1’, a first source-drain electrode
SDE1’, a first electrode E1’, a second electrode E2’, a
second active layer ATV2’, a second gate electrode
GE2’, a second source-drain electrode SDE2’, a third
electrode E3’, and a fourth electrode E4’.
[0104] Light emitted from the backlight unit BLU’ may
have a light emitting direction of a straight light. The
straight light may be light traveling in a direction substan-
tially perpendicular to the first direction D1 (in FIG. 1 and
FIG. 2) and the second direction D2 (in FIG. 1 and FIG. 2)
[0105] In this case, a middle substrate defined by the
second buffer layer BUF2’, the second base substrate
BS2’, the third insulation layer IL3’, the fourth insulation
layer IL4’, and the fifth insulation layer IL5’ together with
each other, may define a groove GR overlapping the first
emitting area R1’. Respective openings in the above lay-
ers may be aligned with each other to form the groove
GR. In an embodiment, when the pixel defining layer PDL’
defines a third opening overlapping the first emitting area
R1’, the third opening may overlap the groove GR. That
is, the respective openings in the middle substrate and
the pixel defining layer PDL may together define the
groove GV.
[0106] The straight light emitted from the backlight unit
BLU’ may sequentially pass through the liquid crystal lay-
er LC’ and the middle substrate at the groove GR, to
remain straight and be emitted as straight light at the first
emitting area R1’. Accordingly, an image having a narrow
viewing angle may be displayed in the first emitting area
R1’. Since a portion of layers following the second polar-
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ization layer POL2’, and between the encapsulation layer
EN’ and the second polarization layer POL2’ is omitted
to form the groove GV, light transmission is not inhibited
at the groove GV, and the straight light may continue
from the second polarization layer POL2’ and through
the encapsulation layer EN’ to provide the narrow viewing
angle at the first emitting area R1’.
[0107] FIG. 10 is a plan view illustrating a display area
DA" of a display device according to an embodiment.
[0108] Referring to FIG. 10, a plurality of pixels may
be disposed in a display area DA". The plurality of pixels
may include a first pixel PXR", a second pixel PRG", and
a third pixel PXB". The first pixel PXR", the second pixel
PXG", and a third pixel PXB" may be substantially same
as the first pixel PXR, the second pixel PXG, and a third
pixel PXB described with reference to FIG. 1 and FIG. 2.
[0109] Each of the plurality of pixels may include a first
emitting area and a second emitting area. For example,
the first pixel PXR" may include first and second emitting
areas R1" and R2", the second pixel PXG" may include
first and second emitting areas G1" and G2", and the
third pixel PXB" may include first and second emitting
areas B1" and B2". A plurality of pixels may be disposed
within a pixel area PXA"
[0110] The first emitting area may be an area emitting
light having a relatively narrow viewing angle. In an em-
bodiment, a first barrier pattern 110" may be disposed in
the first emitting area. The first barrier pattern 110" may
be substantially same as the first barrier pattern 110 de-
scribed with reference to FIG. 2.
[0111] In an embodiment, when a display device is
driven in a narrow viewing angle mode, light may be emit-
ted from the first emitting area, and light may not be emit-
ted from the second emitting area.
[0112] In an embodiment, when the display device is
driven in a wide viewing angle mode, light may not be
emitted from the first emitting area, and light may be emit-
ted from the second emitting area. In an embodiment,
when the display device is driven in the wide viewing
angle mode, light may be emitted from each of the first
emitting area and the second emitting area.
[0113] Planar shape of the first barrier pattern 110" of
embodiments is not limited to the planar shape of the first
barrier pattern 110" illustrated in FIG. 10. The first barrier
pattern 110" may have any planar shape capable of lim-
iting a viewing angle of light emitted from the first emitting
area. For example, the first barrier pattern 110" may have
circular or polygonal planar shape.
[0114] FIG. 11 is a cross-sectional view illustrating an
embodiment of a structure of a pixel included in the dis-
play device according to an embodiment. FIG. 11 is a
cross-sectional view of a display device along line III-III’
of FIG. 10.
[0115] Referring to FIG. 11, the first pixel PXR" may
include a first base substrate BS1", a first insulation layer
IL1", a second insulation layer IL2", a third insulation layer
IL3", a first pixel defining layer PDL1", a first light emitting
layer EL1", a first encapsulation layer EN1", a first buffer

layer BUF", a light blocking layer LBL", a second base
substrate BS2", a fourth insulation layer IL4", a fifth in-
sulation layer IL5", a sixth insulation layer IL6", a second
pixel defining layer PDL2", a second light emitting layer
EL2", a second encapsulation layer EN2", a color filter
layer CF", a first active layer ATV1", a first gate electrode
GE1", a first source-drain electrode SDE1", a first elec-
trode E1", a second electrode E2", a second active layer
ATV2", a second gate electrode GE2", a second source-
drain electrode SDE2", a third electrode E3", and a fourth
electrode E4".
[0116] The first base substrate BS1" may include a
transparent material. For example, the first base sub-
strate BS1" may include glass, plastic, etc.
[0117] The first active layer ATV1" may be disposed
on the first base substrate BS1". The first active layer
ATV1" may include a semiconductor material.
[0118] The first insulation layer IL1" may be disposed
on the first base substrate BS1". The first insulation layer
IL1" may cover the first active layer ATV1".
[0119] The first gate electrode GE1" may be disposed
on the first insulation layer IL1". The first gate electrode
GE1" may include a conductive material.
[0120] The second insulation layer IL2" may be dis-
posed on the first insulation layer IL1". The second insu-
lation layer IL2" may cover the first gate electrode GE1".
[0121] The first source-drain electrode SDE1" may be
disposed on the second insulation layer IL2". The first
source-drain electrode SDE1" may electrically contact
the first active layer ATV1". The first active layer ATV1",
the first gate electrode GE1", and the first source-drain
electrode SDE1" may define a first driving transistor.
[0122] The third insulation layer IL3" may be disposed
on the second insulation layer IL2". The third insulation
layer IL3" may cover the first source-drain electrode
SDE1".
[0123] The first electrode E1" may be disposed on the
third insulation layer I13". The first electrode E1" may
electrically contact the first source-drain electrode
SDE1". At least a portion of the first electrode E1" may
overlap the first emitting area R1".
[0124] The pixel defining layer PDL1" may be disposed
on the first electrode E1". The first pixel defining layer
PDL1" may define a first opening exposing a portion of
the first electrode E1". The first opening may overlap the
first emitting area R1".
[0125] The first emitting layer EL1" may be disposed
in the first opening. In an embodiment, the first emitting
layer EL1" may include an organic light emitting material.
[0126] The second electrode E2" may be disposed on
the first emitting layer EL1". A collection of layers includ-
ing the first electrode E1", the second electrode E2" fac-
ing the first electrode E1", and the first emitting layer EL1"
between the first electrode E1" and the second electrode
E2" which face each other, may define a first light emitting
element.
[0127] The first encapsulation layer EN1" may be dis-
posed on the second electrode E2". In an embodiment,
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the first encapsulation layer EN1" may include a first in-
organic encapsulation layer, an organic encapsulation
layer, and a second inorganic encapsulation layer se-
quentially stacked.
[0128] The first buffer layer BUF" may be disposed on
the first encapsulation layer EN1". The first buffer layer
BUF" may include an insulating material.
[0129] The second base substrate BS2" may be dis-
posed on the first buffer layer BUF". The second base
substrate BS2" may include a transparent material. For
example, the second base substrate BS2" may include
glass, plastic, etc.
[0130] The light blocking layer LBL" may be disposed
on the first buffer layer BUF". The light blocking layer
LBL" may define an opening overlap the first emitting ar-
ea R1". The light blocking layer LBL" may block a portion
of light emitted from the first light emitting layer EL1" so
that the light emitted from the first light emitting layer
EL1" does not proceed to the second emitting area R2".
In an embodiment, the light blocking layer LBL" may be
omitted.
[0131] The second active layer ATV2" may be dis-
posed on the second base substrate BS2". The second
active layer ATV2" may include a semiconductor mate-
rial.
[0132] The fourth insulation layer IL4" may be dis-
posed on the second base substrate BS2". The fourth
insulation layer IL4" may cover the second active layer
ATV2".
[0133] The second gate electrode GE2" may be dis-
posed on the fourth insulation layer IL4". The second
gate electrode GE2" may include a conductive material.
[0134] The fifth insulation layer IL5" may be disposed
on the fourth insulation layer IL4". The fifth insulation lay-
er IL5" may cover the second gate electrode GE2".
[0135] The second source-drain electrode SDE2" may
be disposed on the fifth insulation layer IL5". The second
source-drain electrode SDE2" may electrically contact
the second active layer ATV2". The second active layer
ATV2", the second gate electrode GE2", and the second
source-drain electrode SDE2" may define a second driv-
ing transistor.
[0136] The sixth insulation layer IL6" may be disposed
on the fifth insulation layer IL5". The sixth insulation layer
IL6" may cover the second source-drain electrode
SDE2".
[0137] The third electrode E3" may be disposed on the
sixth insulation layer IL6". At least a portion of the third
electrode E3" may overlap the second emitting area R2".
[0138] The second pixel defining layer PDL2" may be
disposed on the third electrode E3". The second pixel
defining layer PDL2" may define a second opening ex-
posing a portion of the third electrode E3". The second
opening may overlap the second emitting area R2".
[0139] The second light emitting layer EL2" may be
disposed in the second opening. In an embodiment, in
the first emitting area R1", the second light emitting layer
EL2 may be removed.

[0140] The fourth electrode E4" may be disposed on
the second light emitting layer EL2". The fourth electrode
E4" may define a third opening overlapping the first emit-
ting area R1".
[0141] The second encapsulation layer EN2" may be
disposed on the fourth electrode E4". In an embodiment,
the second encapsulation layer EN2" may include a first
inorganic encapsulation layer, an organic encapsulation
layer, and a second encapsulation layer sequentially
stacked.
[0142] The color filter layer CF" may be disposed on
the second encapsulation layer EN2". The color filter lay-
er CF" may selectively transmit light of a specific wave-
length.
[0143] The first barrier pattern layer 100" may be dis-
posed to overlap the first emitting area R1". Specifically,
the first barrier pattern layer 100" may be disposed be-
tween the second base substrate BS2" and the second
pixel defining layer PDL2". The first barrier pattern layer
100" may include the first barrier pattern 110". The first
barrier pattern layer 100" and the first barrier pattern
110" may be substantially same as the first barrier pattern
layer 100 and the first barrier pattern 110 described with
reference to FIG. 3 and FIG. 4. The first barrier pattern
layer 100" together with a solid portion of the sixth insu-
lation layer IL6 may together define a barrier pattern lay-
er.
[0144] Light emitted from the first light emitting layer
EL1" may pass through the first barrier pattern 110" and
may have a relatively narrow viewing angle. Accordingly,
an image having a narrow viewing angle may be dis-
played in the first emitting area R1".
[0145] FIG. 11 illustrates an embodiment in which the
first barrier pattern layer 100" penetrates the sixth insu-
lation layer IL6" and is formed on the fifth insulation layer
IL5", but embodiments of the invention are not limited
thereto. For example, the first barrier pattern layer 100"
may penetrate the fifth insulation layer IL5" and the fourth
insulation layer IL4" and may be formed on the second
base substrate BS2".
[0146] In an embodiment, in the first emitting area R1",
the second light emitting layer EL2" may be removed
(refer to FIG. 5). Accordingly, light emitted from the first
light emitting layer EL1" may not pass through the second
light emitting layer EL2".
[0147] FIG. 12 is a cross-sectional view illustrating an
embodiment of a structure of a pixel included in the dis-
play device according to an embodiment. Description
substantially same or similar to the description with ref-
erence to FIG. 11 may be omitted.
[0148] Referring to FIG. 12, the second pixel defining
layer PDL2" may define an opening overlapping the first
emitting area R1". A second barrier pattern layer
200" may be disposed in the opening. The second barrier
pattern layer 200" may include a second barrier pattern
210". The second barrier pattern layer 200" and the sec-
ond barrier pattern 210" may be substantially same as
the first barrier pattern layer 100 and the first barrier pat-
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tern 110 described with reference to FIG. 3 and FIG. 4.
Accordingly, a viewing angle of light emitted from the first
light emitting layer EL1" may be adjusted by the second
barrier pattern 210", and an image having a narrow view-
ing angle may be displayed in the first emitting area R1".
[0149] As discussed, embodiments can provide a dis-
play device comprising: a first emitting area and a second
emitting area which is spaced apart from the first emitting
area; a first electrode facing a second electrode with a
liquid crystal layer therebetween, each of the first elec-
trode, the second electrode and the liquid crystal layer
corresponding to the first emitting area; a third electrode
facing a fourth electrode with a light emitting layer ther-
ebetween, each of the third electrode, the fourth elec-
trode and the light emitting layer corresponding to the
second emitting area; and the fourth electrode defining
an opening in the fourth electrode which corresponds to
the first emitting area.
[0150] The second emitting area may be spaced apart
from the first emitting area in a plan view.
[0151] The third electrode and fourth electrode may be
spaced apart from the first electrode and second elec-
trode in the thickness direction.
[0152] A substrate may be provided, and the first elec-
trode may be over the substrate with the second elec-
trode over the first electrode. The third electrode may be
over the second electrode, and the fourth electrode may
be over the third electrode.
[0153] The first electrode may be a pixel electrode con-
nected to a TFT for the liquid crystal layer corresponding
to the first emitting area. The second electrode may over-
lap the first electrode.
[0154] The third electrode may be a pixel electrode
connected to a TFT for the light emitting layer corre-
sponding to the second emitting area. The fourth elec-
trode may overlap the third electrode, and the opening
of the fourth electrode may overlap the first emitting area.
[0155] The first emitting area may have a first viewing
angle and the second emitting area may have a second
viewing angle different from the first viewing angle. In an
embodiment, the first viewing angle may be narrower
than the second viewing angle.
[0156] A plurality of first emitting areas and second
emitting areas may be provided. The fourth electrode
may be provided as a common layer for the second emit-
ting areas, with openings for each first emitting area. In
some embodiments, the second electrode may also not
overlap the second light emitting layers.
[0157] A color filter layer corresponding to the first emit-
ting area and the second emitting area may be provided.
Light may be emitted from the liquid crystal layer and the
light emitting layer, in a light emitting direction, and the
color filter layer may be arranged away from the liquid
crystal layer and the light emitting layer, in the light emit-
ting direction.
[0158] As discussed, embodiments can provide a dis-
play device comprising: a first emitting area and a second
emitting area which is spaced apart from the first emitting

area; a first electrode facing a second electrode with a
first light emitting layer therebetween, each of the first
electrode, the second electrode and the first light emitting
layer corresponding to the first emitting area; a third elec-
trode facing a fourth electrode with a second light emitting
layer therebetween, each of the third electrode, the fourth
electrode and the second light emitting layer correspond-
ing to the second emitting area; and the fourth electrode
defining an opening in the fourth electrode which corre-
sponds to the first emitting area.
[0159] The second emitting area may be spaced apart
from the first emitting area in a plan view.
[0160] The third electrode and fourth electrode may be
spaced apart from the first electrode and second elec-
trode in the thickness direction.
[0161] A substrate may be provided, and the first elec-
trode may be over the substrate with the second elec-
trode over the first electrode. The third electrode may be
over the second electrode, and the fourth electrode may
be over the third electrode.
[0162] The first electrode may be a pixel electrode con-
nected to a TFT for the first light emitting layer corre-
sponding to the first emitting area. The second electrode
may overlap the first electrode.
[0163] The third electrode may be a pixel electrode
connected to a TFT for the second light emitting layer
corresponding to the second emitting area. The fourth
electrode may overlap the third electrode, and the open-
ing of the fourth electrode may overlap the first emitting
area.
[0164] The first emitting area may have a first viewing
angle and the second emitting area may have a second
viewing angle different from the first viewing angle. In an
embodiment, the first viewing angle may be narrower
than the second viewing angle.
[0165] A plurality of first emitting areas and second
emitting areas may be provided. The fourth electrode
may be provided as a common layer for the second light
emitting layers, with openings for each first light emitting
layer. The second electrode may be provided as a com-
mon layer for the first light emitting layers. The second
electrode may also overlap the second light emitting lay-
ers.
[0166] A color filter layer corresponding to the first emit-
ting area and the second emitting area may be provided.
Light may be emitted from the first light emitting layer and
the second light emitting layer, in a light emitting direction,
and the color filter layer may be arranged away from the
first light emitting layer and the second light emitting layer,
in the light emitting direction.
[0167] Although embodiments and implementations
have been described herein, other embodiments and
modifications will be apparent from this description. Ac-
cordingly, the invention is not limited to such embodi-
ments, but rather to the broader scope of the appended
claims and various obvious modifications and equivalent
arrangements as would be apparent to a person of ordi-
nary skill in the art.
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Claims

1. A display device comprising:

a first emitting area and a second emitting area
which is spaced apart from the first emitting ar-
ea;
a first electrode facing a second electrode with
a liquid crystal layer therebetween, each of the
first electrode, the second electrode and the liq-
uid crystal layer corresponding to the first emit-
ting area;
a third electrode facing a fourth electrode with a
light emitting layer therebetween, each of the
third electrode, the fourth electrode and the light
emitting layer corresponding to the second emit-
ting area; and
the fourth electrode defining an opening in the
fourth electrode which corresponds to the first
emitting area.

2. The display device of claim 1, further comprising:
a barrier wall pattern corresponding to the first emit-
ting area.

3. The display device of claim 2, further comprising:

a pixel defining layer on the second electrode,
the pixel defining layer defining an opening
which corresponds to the second emitting area
and in which the light emitting layer is disposed,
wherein the barrier wall pattern is between the
second electrode and the pixel defining layer.

4. The display device of claim 2 or 3, further comprising:

a pixel defining layer on the second electrode,
the pixel defining layer defining:

a first opening which corresponds to the
second emitting area and in which the light
emitting layer is disposed, and
a second opening which corresponds to the
first emitting area;

optionally wherein the barrier wall pattern is in
the second opening of the pixel defining layer.

5. The display device of any one of claims 2 to 4, further
comprising:

a backlight unit under the liquid crystal layer,
wherein the barrier wall pattern is between the
backlight unit and the first electrode.

6. The display device of any one of claims 2 to 5, where-
in the barrier wall pattern comprises:

a plurality of first barrier patterns extending in a
first direction and arranged in a second direction
which crosses the first direction;
optionally wherein the barrier wall pattern further
comprises: a plurality of second barrier patterns
extending in the second direction and arranged
in the first direction.

7. The display device of any one of claims 1 to 4, further
comprising a backlight unit which is under the liquid
crystal layer and is arranged to emit light toward the
liquid crystal layer.

8. The display device of claim 7, further comprising:

the second electrode and the third electrode
spaced apart from each other along a thickness
direction of the display device, and
a middle substrate between the second elec-
trode and the third electrode, the middle sub-
strate comprising a driving transistor electrically
connected to the second light emitting element;
optionally wherein the middle substrate defines
a groove corresponding to the first emitting area
and through which light from the liquid crystal
layer is emitted in a direction perpendicular to
the liquid crystal layer.

9. The display device of any one of claims 1 to 8, further
comprising:

a color filter layer corresponding to the first emit-
ting area and the second emitting area, wherein
light is emitted from the liquid crystal layer and
the light emitting layer, in a light emitting direc-
tion, and
the color filter layer is arranged away from the
liquid crystal layer and the light emitting layer,
in the light emitting direction.

10. A display device comprising:

a first emitting area and a second emitting area
which is spaced apart from the first emitting ar-
ea;
a first electrode facing a second electrode with
a first light emitting layer therebetween, each of
the first electrode, the second electrode and the
first light emitting layer corresponding to the first
emitting area;
a third electrode facing a fourth electrode with a
second light emitting layer therebetween, each
of the third electrode, the fourth electrode and
the second light emitting layer corresponding to
the second emitting area; and
the fourth electrode defining an opening in the
fourth electrode which corresponds to the first
emitting area.
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11. The display device of claim 10, further comprising:
a barrier wall pattern corresponding to the first emit-
ting area.

12. The display device of claim 11, further comprising:

a first pixel defining layer defining an opening in
which the first light emitting layer is disposed,
and
a second pixel defining layer defining an opening
in which the second light emitting layer is dis-
posed,
wherein the barrier wall pattern is between the
second electrode and the second pixel defining
layer.

13. The display device of claim 11 or 12, further com-
prising:

a first pixel defining layer defining an opening in
which the first light emitting layer is disposed,
and
a second pixel defining layer defining:

a first opening in which the second light
emitting layer is disposed, and
a second opening corresponding to the first
emitting area;

optionally wherein the barrier wall pattern is in
the second opening of the second pixel defining
layer.

14. The display device of any one of claims 11 to 13,
wherein the barrier wall pattern comprises:

a plurality of first barrier patterns extending in a
first direction and arranged in a second direction
which crosses the first direction;
optionally wherein the barrier wall pattern further
comprises: a plurality of second barrier patterns
extending in the second direction and arranged
in the first direction.

15. The display device of any one of claims 10 to 14,
further comprising:

a color filter layer corresponding to the first emit-
ting area and the second emitting area, wherein
light is emitted from the first light emitting layer
and the second light emitting layer, in a light
emitting direction, and
the color filter layer is arranged away from the
first light emitting layer and the second light emit-
ting layer, in the light emitting direction.
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